Transcription factor E93 regulates wing development by directly promoting Dpp signaling in Drosophila.
Transcription factor E93 is a steroid hormone ecdysone early response gene and plays crucial roles in both the degradation of larval tissues and the formation of adult organs during insect metamorphosis with the prepupal-pupal-adult transition. However, the molecular mechanism underlying E93 regulation is poorly understood. In this study, we found that specific knockdown of the E93 gene in the Drosophila wing disrupted wing development. Analyzing ChIP-seq signals for E93 in Drosophila wing identified that the decapentaplegic (Dpp) gene was a potential downstream target of E93. ChIP-PCR analysis and dual-luciferase reporter assay confirmed that E93 could bind to the Dpp promoter and enhanced its activity. Furthermore, the expressions of Dpp and other components in the Dpp signaling pathway were upregulated following E93 overexpression in Drosophila S2 cells but were decreased after E93 knockdown in the wing. Moreover, the impairment of the Dpp signaling pathway phenocopied the defects of E93 knockdown on wing development. Taken together, our results suggest that E93 modulates the Dpp signaling pathway to regulate wing development during Drosophila metamorphosis.